The growth-inhibitory effect of a small group of different pyocines has been used to differentiate Ps. aeruginosa isolates. A method is described which can be carried out with ordinary media and is easy for routine application. One hundred and one isolates of Ps. aeruginosa were differentiated by four pyocines into 10 pyocine patterns.
PS. AERUGINOSA Typing with pyocines requires first of all identification of the organisms, since other Pseudomonas species are inhibited by them, e.g., Ps. fluorescens. Most strains of Ps. aeruginosa are easily distinguished from other bacterial species on primary isolation by their characteristic colonial morphology, their smell, and their production of green pigment.
Received for publication 16 June 1964. The most important tests for diagnosing the Ps. aeruginosa are the following:-1 Pyocyanin production: growth on 10% sodium citrate medium (Sellers, Wynne, and Graber, 1962 ) is a reliable method of promoting pigment by organisms which by other methods appear not to produce pigment.
2 Growth at 42°C. in a water-bath and no growth at 50C.
3 The presence of a polar monoflagellum as shown by flagellar staining (Leifson, 1960) .
4 A rapid oxidase positive test (15-30 seconds) using a-naphthol and p-aminodimethylaniline oxalate reagent (Gaby and Hadley, 1957 of bacteriophage and to establish that it is of sufficient potency. Decimal dilutions of the filtrate are therefore made in broth and tried against a large number of indicator strains of Ps. aeruginosa. If the activity of the filtrate is due to bacteriophage, the more diluted filtrates produce individual plaques of phage lysis. If inhibition zone appears without plaque formation it is assumed that pyocine activity is present. It should be noted that both may co-exist. It is preferable that the pyocine filtrates should be of such potency as to withstand appreciable dilution, e.g., 1 in 100, without losing their inhibitory activity.
TECHNIQUE OF TYPING Six ml. of nutrient agar in a 3 inch Petri-dish is covered by a second layer of 3 ml. of semi-solid nutrient agar (0-67% New Zealand agar), previously seeded at 40°C. while liquid, with 2 drops (0-04 ml.) of an overnight broth culture of the organism to be tested. The second layer is allowed to set and the plates are placed, partly covered, in an incubator to dry (37°C. for 90 minutes). Drops of serial dilutions of pyocine filtrates are subsequently placed on the surface, and when they have dried in, the plates are incubated at 37°C. overnight. Pyocine activity causes either clear punched-out zones of no growth or thinning of the growth around the site of application which may be due to dilution or in the case of an undiluted drop means a weak activity (Fig. 1) . Occasional resistant colonies may be found in otherwise clear areas. It is necessary to prepare plates as described above to avoid the overgrowth of Ps. aeruginosa which may otherwise mask the pyocine activity, especially when the latter is faint. sources-wounds, stools, urine, sputum, pus, ward bedding, and dust-from 10 different hospitals in the Glasgow area. The organisms were maintained on nutrient agar in screw-capped bijou bottles at room temperature (21°C.) in the dark.
RESULTS
Filtrates from each of the 101 strains, prepared by the above method, were tested against the 101 Ps. aeruginosa parent cultures. By the method of setting up successive tenfold dilutions of all the filtrates in broth it was possible to differentiate inhibition zones caused by the pyocine from those caused by phages. Of the 101 filtrates, 99 exhibited a pyocine activity. Four different pyocines were chosen on the basis of specificity to classify the 101 cultures into 10 different pyocine patterns (Table 1 ). The pyocines used in typing were given the numbers of their corresponding cultures (96, 46, 8, and 39) . Pyocines 96, 46, and 8 were produced most probably from non-lysogenic cultures since their activities before and after filtration through ultrafilters (10-20 m,u) were almost identical. Pyocine 39 was from a lysogenic one since it showed plaques on one indicator. The presence of pyocine activity in this filtrate was proved by the demonstration of inhibition of another indicator strain even after ultrafiltration. It was unfortunate that pyocine 39 contained phage, and it was always necessary in the present tests to determine the nature of the inhibition produced. All four pyocines exhibited a strong inhibitory effect and they differed from each other in their host specificity and were obtained from four serologically different cultures. Table I shows the reaction of the 101 strains of Ps. aeruginosa to the four pyocines; 10 types can be distinguished. 
